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Solitary intradural extramedullary metastasis
of renal cell carcinoma to the conus medullaris
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doi:10.1016/j.kjms.2010.05.001Abstract We report the case of a 68-year-old man with a 6-year history of renal cell carci-
noma (RCC), who presented with severe low backache and paraparesis for a month before
admission. In addition, he experienced urinary retention for 2 weeks. A spinal magnetic reso-
nance imaging scan revealed the presence of an intradural extramedullary solitary mass at the
conus medullaris. We performed a laminectomy and completely excised the tumor. The histo-
pathological findings were suggestive of spinal metastasis of RCC. After the operation, the
patient did not complain of backache and urinary retention, and paraparesis improved signif-
icantly. Spinal metastases of RCC are usually extradurally located. Intradural metastases of
RCC are rare. Thus far, only six cases of RCC metastasizing to the cauda equina have been re-
ported; however, RCC metastasis to the conus medullaris has not yet been reported. Conus me-
dullaris lesions may cause symmetrical motor and sensory deficits accompanied by early
autonomic system impairment. Surgery is the treatment of choice in cases of resectable
RCC metastases, especially in cases of solitary metastasis.
摘要 此篇文章中我們報告一個已知超過六年腎臟細胞癌病史的68歲的男人，他承受後背劇痛及
下肢無力一個月的時間。 另外，他亦有約二個星期尿液滯留的現象。 脊髓核磁共振顯露了一個
硬膜內脊髓外脊髓圓錐位置上的腫塊。接著椎板切除後腫瘤被完全地去除了。 組織病理檢查結果of Neurosurgery, Chang Gung Memorial Hospital, 5, Fu-Hsing Street, Kweishan, Taoyuan 333, Taiwan.
.tw (T.-K. Lin).
vier Taiwan LLC. All rights reserved.
46 T.-K. Lin et al.是腎臟細胞癌的脊髓轉移。 手術後患者腰疼和尿液滯留的症狀消失了，並且下肢力量也得到極大
的改善。 腎臟細胞癌的脊髓轉移通常出現在硬膜外，然而腎臟細胞癌硬膜內的轉移是罕見的。至
今，僅六個個案報告腎臟細胞癌轉移至馬尾；但尚未報告腎臟細胞癌轉移至脊髓圓錐處。本個案
報告發現：脊髓圓錐處的腎臟細胞癌轉移可能表現出對稱的運動和感覺缺乏及自主神經系統的早
期的損傷症狀。手術是腎臟細胞癌轉移到脊髓圓錐處治療的選擇，特别是單一的癌轉移。
Copyright ª 2011, Elsevier Taiwan LLC. All rights reserved.The spinal column is a common site for metastases of
carcinomas. The incidence of spinal metastasis of a renal
carcinoma ranges from 5.5% to 18.2%. In most cases,
metastasis occurs to an extradural location [1,2]. Here, we
present an extremely rare case of intradural extra-
medullary spinal metastasis of renal cell carcinoma (RCC)
to the surface of the conus medullaris. To the best of our
knowledge, this is the first report of a metastatic RCC
involving the conus medullaris.Case presentation
A 68-year-old man was admitted to our hospital because of
increasing lowbackache,weakness of both legs, anddifficulty
in urinating. The patient had met with a traffic accident 1
month before admission; he did not notice these symptoms
before the accident. After the accident, he experienced low
backache, especially on the left side, and the pain gradually
spread to the posterior region of both thighs; he did not have
night pain. He developed paraparesis, especially on the left
side, which worsened. In addition, dysuria gradually devel-
oped over a 2-week period. The patient had undergone a left
radical nephrectomy for a Stage II RCC 6 years before admis-
sion. No recurrence or metastasis was detected during his
regular follow-ups at a urological clinic.
At the time of admission, the patient was bedridden and
appeared depressed. The muscle strength of both the lower
extremities, particularly of the left leg, was reduced; the
muscle power grades were 3/5 and 2/5 for the right and left
lower limbs, respectively. Although thepatient felt numbness
in his legs, his responses to pinprick, light touch, and joint
position sensewere grossly intact. The patient did not exhibit
definite saddle anesthesia. The patellar and Achilles tendon
reflexes were weak in both legs, and anal tone was lax.
Spinal magnetic resonance imaging revealed a solitary
intradural extramedullary massdapproximately 1.5 1.5
 2 cm in sizedextending from the T12 to the L1 level. This
tumor appeared slightly hyperintense on both T1- and T2-
weighted magnetic resonance imaging scans and occupied
most of the intradural extramedullary space (Fig. 1A and B). In
addition, the mass was strongly enhanced and was found to be
pressing anterolaterally against the conus medullaris (Fig. 1C
and D). Systemic tests to detect metastasis to other organs,
such as chest X-ray, bone scan, abdominal sonography, and
cerebral andwhole-spinemagnetic resonance imaging, did not
reveal metastasis.
The patient underwent a laminectomy from T11 to L2. On
opening the dura mater, it was evident that the tumor
occupied most of the intradural extramedullary space and
suppressed the nerve roots. Central debulking was per-
formed, and the tumor was found to adhere to the leftposterolateral surface of the conusmedullaris. No nerve root
directly passed through the tumor, and therefore, it could be
completely excised without severing any nerve roots.
Histopathological examination of the tumor revealed
layers of polygonal tumor cells arranged in a nest-like pattern
with clear cytoplasm and hyperchromatic and mildly pleo-
morphicnuclei,withinadelicatefibrovascular stroma(Fig. 2).
Immunohistochemical analyses showed that the tumor cells
werepositive for cytokeratin (AE1/AE3),epithelialmembrane
antigen, and vimentin, and negative for glial fibrillary acidic
protein. The histopathological and immunohistochemical
findings were characteristic of metastatic RCC.
After the surgery, intensive interferon-a therapy and
radiotherapy were administered. Urine retention did not
occur after the surgery. Paraparesis significantly improved,
and the muscle strength score of both lower extremities
was 4/5. No metastasis or recurrence was detected during
the 3-year postoperative follow-up.
Discussion
RCCs are highly metastatic, and metastatic lesions are
detected in approximately 30% of RCC patients at the time
of diagnosis [3]. Central nervous system metastases are
common and account for 8.9e9.7% of all the distant
metastases originating from RCC [4e6]. In addition,
approximately 5.5e18.2% of all spinal column metastases
originate from RCC, and this incidence is surpassed only by
metastases from lung, breast, and prostate cancers [1,2,7].
However, intradural spinal metastasis is uncommon and
accounts for less than 6% of all spinal metastases [8,9].
Intradural RCC metastases to the cauda equina or the conus
medullaris are particularly rare. To the best of our knowl-
edge, only six cases of RCC metastasis to the cauda equina
have been reported [6,10e14]. Here, we report the first
case of an RCC metastasizing to the conus medullaris.
The possible mechanisms underlying the intradural
spinal metastasis of RCC include direct invasion from
adjacent anatomy, hematogenous spread, dissemination
through the cerebrospinal fluid, or spreading through the
paravertebral venous plexus (Batson’s plexus) [15,16]. The
intradural location of the metastasis in this case precludes
the possibility of direct invasion. Furthermore, the absence
of new metastasis in this case reduces the likelihood of
hematogenous spread and dissemination through the cere-
brospinal fluid. The intradural location of the metastasis in
this case indicated that the Batson venous plexus may have
been specifically involved. In the event of elevated intra-
abdominal pressure, a reversal of the venous flow can
occur, and this may promote intradural metastasis.
Fearnside and Adams [17] conducted a study on cauda
equina tumors and found that the main symptoms were
Figure 1. An intradural tumor extending from T12 to L1 exhibits slight hyperintensity on both T1- (A) and T2-weighted (B)
magnetic resonance imaging scans, and the tumor occupies most of the intradural space. The mass appears strongly enhanced and
presses against the conus medullaris along the right anterolateral aspect (C and D).
Metastasis of RCC to the conus medullaris 47backache or sciatica, sometimes accompanied by weakness
in the legs. However, conus medullaris lesions may cause
distinct symmetrical motor and sensory deficits with early
autonomic system impairment [18]. In addition to the
common symptom of a worsening backache, our patient
reported a development of paraparesis at an early stage
and impairment of autonomic function, strongly indicating
the involvement of the conus medullaris.
The prognosis of an RCC metastasizing to the spinal
column is fatal, and many of these patients die within 1
year [8]. RCCs are highly metastatic, and multiple metas-
tases occur in most cases. Only a few patients present with
solitary metastasis, and the outcome in these patients is
better than that of patients with multiple metastases; in
particular, if solitary metastasis is discovered more than 1
year after nephrectomy and if metastasectomy can beFigure 2. Histopathology revealed layers of polygonal tumor
cells that appear in a nest-like pattern with clear cytoplasm
and mildly pleomorphic nuclei; this finding was suggestive of
metastatic renal cell carcinoma (hematoxylin and eosin stain-
ing, original magnification: 400).performed without a risk of recurrence, the prognosis is
even better [2,19]. Surgery remains a logical option for
patients with resectable metastases.
With regard to the adjuvant therapy for RCC and its
metastasis, numerous studies have shown that numerous
treatment modalities, including chemotherapy, immuno-
therapy, and radiotherapy, are not effective, even when
administered in combination. Therefore, surgery is still an
effective option to improve the prognosis, especially for
patients with a solitary metastatic lesion. If the primary
malignancy is controlled effectively, surgical excision of the
solitary intradural extramedullary metastasis should be
considered without further delay.References
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